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Abstract—Developing computerized aids for youth decision making is much needed since this group are in the stage of facing 
various important decisions in life such as study and career, yet with lack of decision confidence at the same. For that reason, 
this study focuses on developing conceptual design model for the computerized personal decision aid for youth, known as 
YouthPDA. The proposed design model was reviewed by seven selected experts, in related areas, to ensure the 
appropriateness of its components and elements, the relevancy of the terminologies used, the logic of the flow, as well as its 
usability and practicality towards development of YouthPDA application. Discussions on the findings obtained from the expert 
review are included in this paper. Finally, a revised design model of YouthPDA is proposed as main guidance to develop 
YouthPDA application. 
Index Terms—Dynamic Multi Criteria Decision Making, youth decision.  
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1 INTRODUCTION
 HE way youth growing up today is a major concern 
to society and the future stability of communities. 
Along the process of growth, plenty of decisions have 
to be made, including those that will shape their future. 
Having no proper or specific guidance to assist youth in 
making critical life decisions (e.g. college decision, course 
majoring decision, career decision etc.) could cause severe 
effects to their future and consequently to the 
development plan of the country. As far as the 
development of youth community is concerned, the 
implementation of computerized Personal Decision Aids 
(ComPDA) design model in [1] is believed to have ample 
potential to improve youth confidence and awareness in 
making important decisions. Hence, this study foresees 
the need to improvise the ComPDA design model to cater 
for youth related decisions.  
Youth has a significant role in determining the 
attainment status of a fully developed country. Currently, 
youth ages indicate considerable challenges in achieving 
what is best for the future. Their choices will determine 
the consequences in the future. In order to make decision, 
human usually consider many factors to be evaluated 
before they can be assured about their choices. Typically, 
one could ask their family or friends for assurance. 
However, in some cases parental perfectionism can cause 
indecisions among youth [2].  
Naturally, in making decision, one will count the 
possible advantages and disadvantages towards choices 
made and writing down on paper to identify their best 
option. However, not all decisions could be accomplished 
the manual ways because of lack of crucial information 
(e.g. college decision, course majoring decision, career 
decision, etc.) could possibly affect the outcome of the 
decision [3].  
Recently, the improvement of technology has 
facilitated human in many areas including decision-
making. It is a need for human to have personalized 
recommendation system that could assist them to provide 
recommendation results. As explained in [4], the 
development of personal technology is very useful to 
recommend information that is valuable, so as to realize 
the personal needs of the user. Moreover, complex 
decision aids are too difficult to be used and understood 
by youth in making decisions [5]. People can have a 
tendency to be less accurate; if there is no effective 
decision aid is available [6].  
Decision aid is defined as a computer-based tool that 
can assist people in identifying appropriate choice, based 
on certain criteria consideration [7]. Nevertheless, 
developing a decision aid is not only about delivering the 
most accurate answer or the matter of using the best 
interface to display results, but it is about understanding 
human problem-solving needs [8]. Thus, gaining 
recommendations from trusted sources and following the 
easy-to-use process are imperative components of being 
effective in making decision. Therefore, this study focuses 
on conceptualizing the design model of personal decision 
aid for youth in two main areas, which are study and 
career, as both gained highest demand from youth [9]. 
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2 CONCEPTUAL DESIGN MODEL OF YOUTH 
PERSONAL DECISION AID (YOUTHPDA) 
YouthPDA design model are developed to suit the youth 
decision-making needs. The design model comprises two 
main parts including Youth Personal Decision Making 
Process and Design Model Components that comes with 
Additional Components. In the decision making process, 
the design model involves three main phases, which are 
Intelligence, Design and Choice.  
The Intelligence phase is more on problem 
identification activity by having Personality Trait (PT) 
[10] and Multiple Intelligence (MI) [11] test results set as 
the threshold values. Results from the two tests will be 
used as input in the second phase (i.e., Design) of 
YouthPDA application. The first step involves user-
profiling setup that able to differentiate each youth 
individually. The stored required threshold will be used 
as conditions that need to be fulfilled to avoid from 
unnecessary information in the storage.  
The Design phase is the core phase in developing the 
YouthPDA application. It involves six steps of activities 
that can be followed iteratively whenever necessary. The 
process starts with user profiling setup and followed by 
storing the accepted threshold, normalise the user profile, 
extract user information, calculate decision and display 
the recommendations to the youth.  
Finally in the Choice phase, the application will give 
two options to the user either accepted or rejected the 
recommendation. The database will be updated for the 
accepted solutions; however the process will be started 
again if otherwise.  
Additionally, the HCI components are also included 
under the Additional Components. The components 
comprise of User Interface Design (UID) Principles, 
Graphic Design Principles, Interaction Styles and Design 
Elements. 
3 VALIDATION METHOD	
Expert review is implemented as one of the methods to 
validate the proposed design model of YouthPDA. Expert 
review is used since the reviewers already know and 
understand the heuristic concept. Because of this, 
reviewers do not require a specific set of heuristics. As a 
result, the expert review session tends to be less formal, 
and the experts are not required to assign any specific 
heuristic to potential problem. Seven experts were 
selected. They were chosen for their expertise and hold a 
PhD in respected fields including Computer Science (CS), 
Human Computer Interaction (HCI), Software 
Engineering (SE), Information System (IS), and other 
related areas. Besides that, some of them have more than 
15 years’ experience and holding key positions in their 
department. 
Table 1 presents the demographic profiles of the 
seven experts who evaluated the design model of 
YouthPDA. The numbers of experts are considered 
adequate as stated in the conditions set by [12]. 
 
TABLE 1. PROFILE OF EXPERTS 


































3.1 Evaluation Procedure 
The review process starts with the invitation via email to 
the identified experts. After the experts replied, the 
official appointment letter by the dean, and consent form 
were sent to them. Next, the experts received an 
illustration of the YouthPDA Design Model together with 
Expert Review Form (will be explained in the following 
section) through email. It took approximately two to six 
weeks to accomplish the expert review process.  
Expert Review Form contains a brief description of 
the YouthPDA Design Model as well as a set of 
questionnaire as the main instrument. Overall, seven 
questions were asked, containing; 1) terminology used in 
the main components, 2) process (i.e., phases) involved in 
each component, 3) proposed elements in the each 
component, 4) proposed additional elements in each 
component, 5) connection and flow in the design model, 
6) usability of the design model towards development of 
a YouthPDA application, and 7) practicality of the design 
model. In addition, several open-ended questions as well 
as the recommendations or comments toward the 
proposed design model are also included. Besides that, 
the demographic questions (age, gender, and experience) 
were also asked. 
4  FINDINGS 
The instrument was provided to the expert together with 
the proposed design model. Generally, all the 
components in the design model are the focus of the items 
asked in the instrument (i.e., Question 1). From the 
proposed design model, two of the terminologies used 
are easy to understand by the experts. Though, the term 
‘Intelligence’ seems need to be clarified further on the 
meaning. As far as the phases in Decision-Making Process 
(i.e., Intelligence, Design, and Choice) are concerned, the 
terminologies used are quite challenging to comprehend 
at first glance without further explanations.  
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For Question 2, the experts agreed that most of the 
processes in each component are accepted as easy to 
understand. However, ‘Problem Identification’ term 
needs additional clarifications on the PT and MI test. 
Besides that, ‘Re-evaluate Threshold’ term in Choice 
phase is another component that needs further 
explanations. It is due to ‘Re-evaluate Threshold’ 
component that stops at the end of the process, whereas 
it should be connected back to ‘Problem Identification’ 
component.  
In addition, majority of the experts agreed on the 
relevancy of the proposed components (i.e., Technique, 
Criteria, and Theory) in the Design Model Components 
(i.e., Question 3). As far as the Additional Components 
are concerned, they are said to be relevant by majority of 
the experts (i.e., Question 4). Furthermore, all experts 
agreed that the connections and flows between 
components are logic (i.e., Question 5), the proposed 
design model is usable towards development of 
YouthPDA application (i.e., Question 6), and the design 
model is practical (i.e., Question 7). Table 2 depicts the 
overall frequency of responses from the experts. 
 












4.1 Qualitative Analysis of the Experts’ Comments 
From the expert reviews, comment part was also 
examined. It was found that majority of the experts 
suggested that improvement needs to be made to the 
YouthPDA design model. One of the experts suggested 
that new phases need to be added in the Youth Personal 
Decision Making Process (i.e., Implementation and 
Monitoring), while the other expert suggested the 
addition of one element in the Design phase (i.e., 
background knowledge). Generally, the experts’ 
comments sort of reveal the shortfall of the YouthPDA 
design model and open room for further discussion and 
model improvement. Table 3 displays the comments 
accordingly. 
 
TABLE 3. FURTHER COMMENTS BY THE EXPERTS 
Experts Comments 
1 i) Include 1 more phase under Youth Personal 
Decision Making Process, which is 
“Implementation”. 
ii) Add other possible phase such as “Monitoring”, so 
it will be a complete process of decision-making 
and inclusive conceptual design model. 
2 No comment 
3 i) “Background knowledge” as 1 element or part of 
the main elements in Design process model. 
Background knowledge (e.g. experiences) of the 
youth can influence the decision. 
4 i) The elaboration of what is “Intelligence” is needed 
before the design is implemented. The term 
“Intelligence” should has its own scope in this 
research so that we can map which is the best 
theory(s) that can be adapted for the tool. 
5 i) Should identify why PT & MI are called Problem 
Identification 
6 i) The model is quite comprehensive. It depends on 
the platform for running the application. 
7 i) Design Phase: Step 2: Store accepted threshold 
       In which step the threshold value is calculated? 
How to determine threshold value? 
ii) Design Model Components & Additional 
Components:  
       From Step 1 to 6 as stated in the design phase, 






is easy to 
understan
d 
Q1: Terminology used in main components 
Intelligence 1 4 2 
Design 0 3 4 
Choice 0 3 4 
Q2: Process in each component 
Intelligence    
Problem 
Identification 
1 5 1 
Design    
Set up user profiling 1 1 5 
Store accepted 
threshold 
1 2 4 
Normalize user 
profile 
1 2 4 
Calculate decision 0 3 4 
Extract context aware 
information 
0 3 4 
Retrieve 
recommendations 
0 1 6 
Display 
recommendations 
0 1 6 
Choice    
Update database 0 1 6 
Re-evaluate 
threshold 
0 5 2 










Q3: Proposed elements in the Design Model Component 
Technique 0 0 7 
Criteria 0 0 7 
Theory 0 2 5 




0 2 5 
Graphic Design 
Principles 
0 2 5 
Interaction 
Styles 
1 2 4 
Design 
Elements 
1 0 6 
 Yes No 
Q5: The connection/flow in 
the design model is logical 
7 0 
Q6: The design model is 
usable to develop YouthPDA 
app 
7 0 
Q7: The design model is 
practical 
7 0 
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where the components will be embedded? 
iii) Why HCI Principles become “Additional 
Components” not as “Compulsory Component”? 
In any application/system development, HCI 
principles are very important to understand the 
“usability” of computer interface and interaction. 
 
Similarly, clearer concerns emerged when further 
comments and recommendations are recorded from the 
experts and they are very useful for further discussions 
and model refinement. Table 4 shows further comments 
and recommendations from the experts. 
 
TABLE 4. FURTHER RECOMMENDATIONS BY THE EXPERTS 
Experts Comments 
1 i) Add some iconic explanation in the 
“Intelligence” phase for PT and MI tests. 
2 No comment 
3 i) Representing Additional Component in the 
design model as one of the “bubble” and 
concatenate with all the bubbles. There is no 
need to put the explanation about each of the 
additional components in the diagram. So the 
diagram will be more concise and pictorial 
(more graphics and less words) 
ii) The linked between Youth Personal Decision 
Making Process and Design Model Components 
is not clear. Some “flows” between them need to 
be establish in order to make the model more 
clear. 
4 i) The model is beneficial for decision-making. 
During problem identification, the two tests 
should be significantly mapping the design so 
that it can be demonstrated properly by using 
the model.  
ii) The techniques mentioned are relevant to be 
used. 
iii) The design model should be able to tackle the 
problem identified in ‘Youth Personal Decision 
Making Process”. 
iv) Overall, this research is beneficial for storing 
tacit knowledge. 
5 i) In the Design phase (Youth Personal Decision 
Making Process), are you proposing the 
algorithm for system analyst or programmer? 
The algorithm is not clear. It is OK if it is a 
process flow. 
ii) In Choice phase, it is recommended that the 
proposed design model should show the 
repetition flow when the process needs to “re-
evaluate” value. 
iii) Design Model Components are acceptable. 
iv) Additional Components are acceptable. 
6 i) The YouthPDA design model should consider 
the device used by the user for running the 
application. As an example, this application 
should be running with very minimal 
requirement for memory, space etc. 
7 i) In Choice phase, it is recommended that the 
proposed design should show the repetition 
flow when the process needs to “re-evaluate” 
value. 
ii) The proposed hybrid approach (PT & MI) was 
used in “Intelligence” phase (Youth Personal 
Decision Making Process) and Criteria + Theory 
(Design Model Components). What is the 
difference of this approach in each phase? 
iii) Are the PT and MI tested in Intelligence phase 
are used to determine “criteria” in the Design 
Model? The outcome of the first phase is not 
clearly show how it will be used in the next 
phase (Design phase). 
5 MODEL REFINEMENT 
The YouthPDA design model was fine-tuned based on 
the expert reviews. The refinement made to the proposed 
conceptual design model involves few parts as explained 
further in the following sections.  
 
5.1 Clarification of Terminologies  
Firstly, the clarification on the terminologies used in 
YouthPDA design model need to be depicted in short, 
easy and understandable way as illustrated and 
explained in Figure 1. 
 
 
1. “Intelligence” phase is explained as above. 
2. “Re-evaluate threshold” process is linked back to the 
Intelligence phase. 
Fig. 1. Clarification on the terminologies used in the design model 
 
5.2 Connection between Components  
As stated, the Design Model Components are the input to 
the Youth Personal Decision Making Process. However, 
the flow for this connection was unclear. There is 
misunderstanding on which component in the Design 
Model Components that is ‘embedded’ in the Youth 
Personal Decision Making Process. Figure 2 illustrates it 
















Fig. 2. Connection between youth personal decision-making process 
and conceptual design model components before refinement 
1 
2 
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In order to help the designer understand the process 
better, the proposed design model has been reworked 
and revised as portrayed in Figure 3. The arrows have 
been removed and replaced with one connection by 
combining Design Model Components and Additional 
Components (highlights with a circle), and embed it in 

















Fig. 3. Connection between youth personal decision-making process 
and conceptual design model components after refinement 
6 CONCLUSION 
This paper elaborates the evaluation of the proposed 
design model of YouthPDA through expert review. The 
review involved seven experts from related field. The 
feedback obtained from the expert can be categorized into 
two; the structured review on the content of the design 
model and also the qualitative analysis of the experts’ 
comments. Overall, the experts agreed that the content 
(i.e., components, elements, and flow) of the design 
model is relevant but still need further explanations. As 
far as the comments and recommendations are concerned, 
most of the inputs are more on queries for further 
explanation and clarification. Hence, the refinement made 
to the design model in term of arrangement of the 
components and flows in the design model are aimed to 
address those concerns. Many areas are seemly viable to 
use the design model as the main guide to construct a 
decision-making aid including study, career, lifestyle, 
purchasing, friendship, politic, religion, and marriage. 
This study believes that it is important that the youth gain 
benefits from a decision aid that considers their 
personality and intelligence. The decision aid not only 
meant to support the user to make a choice, but the 
dynamic of the recommendation is also meant for the 
youth to learn from it. After all, it is never too much to 
spend just a few minutes in considering decision now 
then to regret later.  
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